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ABSTRACT : PROBLEM TO BE SOLVED: To provide a gas sensor having an element cover capable of 
protecting a gas detection element, capable of preventing condensed water from entering 
the gas sensor and capable of enhancing sensor reponsiveness. 

SOLUTION: A gas sensor has a housing 4 holding a gas detection element 10 having a 
gas contact part 1 1 and the element cover 2 covering the gas contact part 1 1 . The 
element cover 2 is formed by superposing an outer tube 20 and an inner tube 3 one upon 
another. Lateral holes 25, 35 are provided to the side part 21 of the outer tube 20 and the 
side part 31 of the inner tube 3 while bottom holes 26, 36 are provided to the bottom part 
22 of the outer tube 20 and the bottom part 32 of the inner tube 3. The lateral hole 25 of 
the outer tube 20 and the lateral hole 35 of the inner tube 3 are shifted so as not to be 
overlapped and a gap D of 0.2-1 .0 mm is provided between the bottom part 22 of the outer 
tube 20 and the bottom part 32 of the inner tube 3. 
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<7>ETL3 6(,Z^.&$mtt>m&mJj\*\£%: t ) , $M£# 
X 8 (7)SBiarStC XA— TTtz-fl, £ & ... 

[0045] ±ys . 2?)*hV 2 0 i:f*J« 3<7) 

Eg02 2, 3 2c»cii, ±ie^PiHD^|S(tT$)&, <- 

2 0b |*tfS? 3 c?mi&& 25. 3 5 <7>pk1*ril 0 . iMJ 2 0 

^SsTi 2 6 4>>|.apv»ai-^ & ^ t § i ... . n 
* 2 o fc rt* 3 «a» 2 2 . 32 am d tt . ±ie?) r 

k<0. 2—1 . Ommh'hS^, -c<r>tdh. PJE3I52 

2 . 3 2<rmiztMihmm*fz. s<7WMsusjt»«** < 

[0046] JHUC J: 0 , H 1 C^tr fc < . 5tf20 
t WW 3 Lfc*aiJ6 #X S U . PiE$ 2 2 , 

3 2 J: •) t> I*]® 3 C7)MTL 3 5 £iljfi L^< & 0 . 
**)|WsiSA L < tth , <-i Ufc . A- 2 
S^ftS?* #xtft*n*? 1 0 OfttfXtf 1 1 izft L 
T . tM5E#X S £ifljI0»'?-H)-(C& 0 &tf - t 

[004711ft. *W«^'Tfi, milZiri-fZ'k 
< . MlI^^'xSc7:)SlLtr(B]'S:ST-// A'— 2tf>|R!fiEifc:|6l 
lit h h . <?:>£:a6 . 5£T # ; <— 2 cojKSR 2 2. 32C 
®->X mti&WMMtf* 8 ti . EfL3 0 . 2 0*»^rt« 

Zt < jiiSS£t3L^7C& \i X 0-t . 3 
[0 0 4 8]MM»I2 

*p»±. 135, no(c*-rr><. sgiisffs&OT i t*s*t 

^^7X7.^'— 2?), «ft?L2 5. 3 5<r>&$:$8iltcMX' 

WttTL 2 5 L"C PMfrWfc: 8 ffl . *^*rttc 2 ViJ . £ 
St 1 6 (115ft . %M9i!tSffll 1 «^bJ: 0 i 8 mitK> L 

tz, 

[ o o 4 9 1 not^-rrt < . ^3 1 . ^-o 



• «fl.3 5tL"CnJSI*[<!lt8ffl, &ft 

1 6»t, mmmmi <?>®& knhsmm^itz,. 

■t L 'C . ^ixf.^m 2 5, 3 5 ii. S\Mzm&t>?j:Vx 
X 0 t^'»v -r , ^ 3 0)ffiil 35r, ^2 0« 

ma 3 5 c k 0 kj&ffi 2 2 , 32 vtaa^sftft^ , * 

[ 0 0 5 0 ] ^<7)^C{i, M2 5,35 ^R£rifK i> 
L ^ t (c J: 0 . $ ^ (c^SOI^z/x 8 etittTJSK *• ^ 
S ■ ' t j'/T' & |> . Zixtft . $ j5> IZ -fe > l^J&Srtt<7)|«Lt£ 
ai^fc^TS*. $Nfc. iil2 5, 3 5«i, <S 

tiic^p^ax^s^^^ffiifej^^ o)X . ±ie<?) 
r> < . K^izim&^t>ixmi&z>iAzmx'$> 

[005 1 ] *»«Ui, tH«offfflJ»» 

ti. ±iewrfc<-r^LT^t?.Rso{4. ^2oti*i 

S„ S^t. M2 5, 35, EJL26. 3 6c?«m 
(i. ±Ifi«ATLJ[?tti7)ft!ltc, HT-t^-rrt < . 
lzty*)XV>X%criW)X$} ! r2 5 9Sr^L*fttfff'l— 

N-^t; l fz%m . ; t o>mc»m < mmiz-r z> z t vx 
[0052] mmmmM3 

«. mtmtmi . 2 tcistti>jc^tt<7)i6i±?»m$- 
5e smiz&m-t hfzih, mm? t) > 2 tt ^. 

2 0 MF 3 0M%M 2 2 , 3 2 0>mM D fc JE^tt fc 
W<3B*a»6Lfc. JiKIBIBtDA* 

0 . 1 . 0 . 3 , 0 . 5 . 0 . 7 5. 1 . 0 , 1 . 7 rn 
mc?) 3 fflSfi *s*(i L/c , 3g^F * ' n- 2 <7Mf& t I X it . 

mtmmM2tmmt ttz, 
[0053] mmt , vms. 2000 c c , mmmmm 
mi & <r>m.m e sm# v u > -x >- ^3»»«tc±ia>y 

x -fe 1 $-flX 0 #JtT . *0)tMjtL£m'fct& z t iz 
**)ft~> tz ... ±M£tf v ',) > jz y >' > Ji , tola # v ■.; > t 

ffl^t 1 1 0 0 r pm (mmt- tT) ^MT-ii$£$-ti: 

[0054] 11 0 0 r P m<7MC)-t> ?&llfflmX 
( fD^FJiaffl FFB, Frequency Feed Back ) £}H91e I , 

1 . mzH z <^;L7) t-^-t... 
[oossj-e lt , mmit ( ssv # v '.; > ) ^ 1 

4 . 7 mi At lfc*$>-£iz, 0 . 9 fi^>S£j9Sit ( a 
0 . 9 ) frt> 1 . lfecr->mmit ( a 1 . 1 ) A.fljtfifc 
m Svm — L ( 'J y -J — * 'J - > ) JE«ft$rffll.5g L . m 9 
fc:3e«L-fc. 4fc. ±ISA 1 . 9M3J 

L. H10tlK«Lfc. JJER^LKStttt, #x-t> 

•9- 1 oas^^'o . 6 vfrt, 0 . 3 viz^ittmmizx 

OaueLfc. 4fc. ±lfiL— RjEE^tii. ^'x-tyf-i 
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i o o 5 6 ] & i . Lids -m i o j; o , mm*, jeastt 
jWBw i in mw.riz-cm'm.tfw- < t wt 

*» & , H#C 0 . 8 m in OT"CI±HW$t*fl : .#W' I* , 
&tz. 0. 2 mmtJLTt'^^-C >Tttffltt( 
i »// . mi* L -" k < . ?M£ ; k l*J'! : k wiatra X L 

(Si) 



[0057] 
[«1 3 



KURD (mm) 




(ms) 


(ms) 


0.1 


0.712 


75.6 


47.3 ! 


0.3 


0.7L2 


76 


47.5 j 


0.5 


0.713 


75.5 


47.3 


0.75 


0.7L2 


78.7 


47.2 


1 


0.682 


82.4 


51.3 


1.7 


0.675 


85.8 


61 



[0058] s ttc. *mz*5\,>xu. natsmnzx 

(FEM) _rjfitvc> Sal/- > 3>$riS^, IH18U) 
«, ±l£<7)^i:Pimt. Omm. 0. 5 mm. 1 . 0 

iri-mniftseLfc, **xss&«:ia 1 ic*-r, PIBKi. m 

WlcBfHSI (ms ) _r. fflMtttc^rx{ff«i¥ (%) _rk-.»7t 
i,»t*^.,. «tAliD = 0mm, B«D = 0. 5m 
in , C l± D = 1 . 0 in inC.)*§ 

[ 0 0 5 9 ] VMMl&Zt < . *XBIW6 

3 "o k&Z>£.X'<?>V%lSl& 1 • 0 mm<7)B§tC 75mst. 

Me** wgw-* z k s - 1 

82ttnm±iWk ^ii* - k t ... 4: T, 1 . 0 

m in UlT^IRtcti Atf a QrJGaFttAM9^it£ £ k 

4. 4fc. ±i£L^Jli-_{cJ;'). 0. 2mm*«reU:to 

[ o o 6 o ] mmmmm4 

*Wtt. El 1 2 ( a ) (b) (C^-^.rt < . jr«WJ 

M"C*>&. IlWCIi, 111 2 (a) fc_Ut. *M£'2 0tf> 
fc&5L2 6 2 ffl(CJa^Lfcffl£>7c<t% 11 2(b) 
(ct± . 2 0 cOJBtfl 2 6 £0f<* 3 Ht«K» L , CitSr 

flfe(i*SfefFMi?iJ 1 k mmx-fc z> , 
[ (.) 0 6 1 ] Zil^<7)^lzl,i. Wff3tf>Kfl3 6 k , 
*M?2 0£>JK7L3 6 kS:SHr*t:SKrO-&*>*^fil[{KtE' 
Si" 4 k * f -'C^ 4 ... Jtoyfzth . M 3 6 . 3 5 *• jI ~> 

-c iSii*^^)^ i -o&A-t 4 ; k %> mmzm±-r 4 ~ 

k frX' S= 4 , Srfe . ft tf?>&7L 3 6 eoft fcHIMw L . H 
•IWlfeTL 2 6 1 .I k t l*5OTflgt'^> «» 

*o>m&mj&mm 1 kPi«w^m^si//#^ix-g>, 

[00 6 2] HttJg<BM5 

HI 3 (a) - ( c ) (C>T<1-rk< . ^SfefJS 
f?IJ 1 fcfett* , 3K^* ' n- 2 2 2. 32 

SgKLfcWT**. HI 3 (a) tj^fWl^)(B|ti. W 



«fcn««««aj«3 6 1 *Rtt. *0>9&ktW82 0 
0»JSff 2 2k <DH^ 0 . 2 — 1 . 0 ni in <7MW. D £I£tt 

[ 0 0 6 33 013 ( b ) izijk-tm 2 *>fflli , ±KW 1 

f.)0. 2—1. OnimOnmDii. £ttitf 3 6 10*01 
DS k 2 0 <7)jgfL 2 6 k OlUCtSt t ^itS , 
[ 0 0 6 4 ] El 1 3 ( c ) iZnk-tm 3 *>Mtt . _klS.fi 2 
0>rtfc_#H v£ . S fet-J'klf 2 0 <7)i&a5 2 2 (Ci3(t|.S&il 

2 6«»HtT*tatB*-l-Tfen«*^KlS*2 6 1 Sr 
ffitt/SW-CA*. _1<7.)*^&C.)0. 2-1. 0minC0»: 
Dli. ^W^.)3,t-i^2 6 l<7)rtffi^ft^l?>^aj„tf3 

fiicfcutt, hi 3 < c ) c^-rrk< . mm&2 

2.32 WTBBSSii-WiacraiB! F £ 0 . 2 ~ 1 . 0 in in 

w&z k i, sismttfA ^ . z <7>®mz i . 
[oo6 5] mmmmme 

HI 4t^i-«rk <. %tt3B!im <?«7-^< 

WeA*. >Hff 2 0Wffl?L2 5t±. I*lf?3f.)m 

3 5 J: 0 4>^U 2 2 . 3 2 (CiEcv , *wft 
(i^MdBJBM 1 kl5l«k Ufc. 

[006 6] _:<7)*&^t(_;, PIEK^-r-rk < . JMf2 
0 #Wn 2 5 A»fe f«rtf 3 <7)tSTL 3 5 ^.>*1;K k . WW 2 
0<7)«ITL2 S^^tdSSBB^l OWJbSiiiljiL'Crt 
ff3^)JETL3 6^_ti_.i_Kk/j i "{5{J«^kt 1 r^, 

MM 1 k Ha^ffiWJfeW* feii 4 , 
[0067] HJ(_ffi^J^J7 
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^MWimtmrnm 1 terrain* m,m>t>m-m 

:> (c^ (Li" 4 > S l/->g>L ft , > S .a. L- — > 

n >)}&i±, iummm nmz-mmmm 

< F fc: M ) arffltift., 

[ 0 0 6 S ] iPJl^j^'SrEI 1 5 tCi^t, [i|[l(i«!iif!l&tCH$ 
KH (ms ) , «MiC/MSffi4t (%) £k~>ftkc7m?> 
*. 4ft. J:.ie^l±.^ffi{i-?1P^E uz*K>. rtTLfc:* 
Mtd^E 6(e«fc Oirckft, HHJ: OttWi* rk < , 

m& * 6 3 % ± -e<?>«$ia 14 . if mi t m 1 1* & 

£ c.)J: '3 «SWtt«av>S:«fB L T , ifx-t> 1 tfOlRtt 

ft 4 i k t TS 4 k »-Jt4 , 
[ 0 0 6 9 3 9BtJB!BPI8 

*«. hi 6. mMiz*-$-£'>iz, mmmmmmsa 

an 5 * 4 #x-t > 4 , Hi 6 t*tr k < , 
JJBtfX-te 1 (4, fM&MWfrtt&W&tS&fAb 
vm*f*.t& \ 1 £tl;lfcttttamJISII&1*ftiaCT 1 0 

1 k . ts^Jgssrsafcaj*?- i o i /v>3/> 

5-fr4«3L2 5. 3 5.&tf&fL2 6. 3 6 

xgp i i (ciftv ^jiRijtc tia-t & 3 1 %mm 3 own 

(zftm-f&tmi Ok 4 Vtc&m^Fti'l- 2 2r^Tf 4. 

[ 0 0 7 0 ] HI 7 lz*fJ: -) iz, ±E9MF2 0 (cfeft 
4m 2 514, figJB£lft$ttftHI$?-l 0 10tNl«fc* 
MC^ritq (C . JLfeSP2 2 *» ft U = 4 m m k & 4 MP IEH*>¥ 
ffi±(c611M/vTl5tt'CA4, O4 0. «?U±— ST'* 
4., 4ft, ;««?L2 5{ita2mm«PM??A4, 4 
ft . JfitfL 2 6 (iJ&Sfl 2 2 0>4bC«fc 1 Mik ft ftftT << » 4 , 
^ ^)JKTL 2 6 I iitttl 2 m m <7) R JBT#> 4 . 

[007 1] 4ft . 017 (CTft-r J: -) t . ±121*11= 3 (c 
*JW*«?L3 5(4. mWMfir^ttf!!? 1 0 1 W+iC* 
k SE*I61 £ . 3 2 *» ft V = 1 5 m m k & Z> ffl P SR 
MDTnB-ktc 6 M#XTR»tT & 4 „ o 4 0. - <".>8Wl 
fc— KTA*. 4ft. «I<7)«5:TL3 5Ut&2mmAF9S 
t'ft 4 , 4 . Kil 3 6 (UAcff 3 2 (T>4"C4Z 1 *|»ttr 

& 4 , c nma 3 6 (*t[% 2 in m «n jbt* 4 , 4 ^ . 

±GfaJB£iK$ttiftHIH L 1 0 1 ^>XTx«Uaiffi 1 l 9coT 
Jfffif 4i&^ 2 2 ft X - 6 m m . ±*»4 Y - 1 0 m m (C IS 
ItTA*. 04 0 • ffilS 5&#xWn® 1 1 9 J: 0 t 

0 9>ett 2 2 •■/ h *jg jc-c $ fir *j 0 . mm 
izmiffz-zmn 22. 32 wfflK»i«4 ->tn 4 , 

[ 0 0 7 2.3 JAT. *ii-? r ii.KonTKifl«rMJ£-r*. 

*(?"j{4 . i»im> > 5 > 0mmi£mv-i'z> ; ±m.it*: y 

y-C$> h, HI 6 iZTjit ± 0 iz, m ^> > ; > r 4 crm& 4 

1 {4 . s sumx >• f5»seB»fcjR»t*: * 



-r 4 4 14k, 7 > >1»4 

*»422, 4 2 3 (3(4. HJefflttttASHtt? 1 0 1U 
;/;^*®A-f 4;/vS\,]RAP 1 4 4 ^(tftircv >4 , K ; 
WUBKaBftlJiP*?- 1 0(4^*4 1 6£3>H*S-ifclffllf4 

1 (Cf^$iLT^4, «r43. 131 6C*iV»T. W4 6 

2 (4 X > .v h . 1?^- 4 6 3 f ±6JRK 'J > ^"C* 4 , 

[oo73iit. mmmmmmm^- 1 o 1 (4. hi 
s (c^^-r k < . mvt<r>mt#®mn& o 3 ^PiiBKcmffi 

8 0 1. 8 0 2 «:»»t . — ^)«188 0 1 f4f&S£JIS 0 
^—9-8 0 4 CT?FM$fi7t:A»^S 0 5 k ML T I > 

£SSm± . 0 - H *471 (Ctttt ZtiT^t , ±Jfi Lfc 

<rxi*a» 1 1 9 kt±««8 o i vim-t&mMitmi 

X ^ 4 , ^ <7)fl!i(4ISSS^®piJ 1 k mWC$> 4 , 
[00743 <Jct*iJiJ<7>^r.x-b > -t 1 WlfflMCoi > 
Ti^<.4, *f^)^X-fe>-tflT(4. ilTtTrtri: 

5*»Jir«mL . S5 0^l*l«3^fL3 5*»<i 
rtl 3 ^)f*llSS(wilA-r 4 , F*!© 3 (CJttA L tiW%.#Xtf 
tfxmm 1 1 9 L , K?L 2 6 . 3 6 A>ft«^ * 

<- 2 JfrCSttlrt- 4 ( ^*fifF:»J 1 cr>m 1 k Rli ) . 

[007 5 3 PJLhK: 4 0 . ±j*<?>MJfcki-4 k T'. m 

%rtx<?>m.ix%mmmmm&m : t 1 o 9^>wcfri*ik-r 
4 c k # 4 „ c (?)ffiixTfoiit£. m®wmm&%m 

?1 o 9<7.)ili^-[fnkM'5r i FiB(zo^TWr^x*^ 
InL flfSv^^JiJg^-tli^M^T'^4, .I^L(=4 
0. S"l*ltt*y«6r<, i$^jE^tt^#ftii4 , 
[ 0 0 7 6 3 itz . ^^cj^x-fe >■»?■ l Kfovve , ?Mg 
2 0k^3(iJKg|I2 1 . 32(24JV>T^(CJ; ')ti& 
$n-Ct»4, Z<r>fc#>. Wit 2 O0)1KfL2 5 ifibmxi 

tzm&fxi)wm2 o<?)f$M2 2<?>mfi2 5frfi>m®m 

aiL.^>4 34ft£&fv?fc>&. «m^*x(4rt 
« 3 k JWf 2 0k Oiai5S(gR 2 1 5 |*jfc±# L . *S7L 3 5 

*»^f*i«3 rtfcA o . *cm. mi3 e t jktu 6 k s- 

UX, W&H&ftrt— 2*>\-{zWft Hiih, c\<r>tc#>, 
« 3 rt(caA^6»«/f^^>a*«JIMB L t . 
1 ^jCStt^l*I± 5rH4Ck *<T S 4 , 
[00773 4ft. if x-t y<r i ttev >T?H 2 0 
512 5 //'ftJjKT. L /t«P«,//.X* { rt'l' 3 S:^ t* 
J&Slptfiz. -fe >"^-C'(4tSTL 2 5 HrC* 4 A . B3P 

.^O^gmtl */J > $ < -^ 4 -r k ^'C * 4 , 
[00783 4ft. ft* 2 <7>^|7L 25k ifXtt&M k ^> 
ttJBga^k if A*. 1 ^)J£¥tt<cov >T , <X<7tfmX' 
MSELfc. J0S4S2 0 0 0 c c , «f!WW3S»tt»0)ii: 
?i| 4 SvM^f V >,) >x> >" >-«»^«C±E^ X-t: > -9- 1 
«r!R 0 Wtt . *<0*.-<j««r»e L ft , IMZif V •» >x 
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>>yit, jhU8/fv '.J y*m^X 1 5 0 0 r i>™ ( Islfc 
1 0 0 7 9 ] -t" L X . 3«SJt ( StSL/tf V 'J > ) & 1 4 

.r icUSHitiia 1 7 tcifrtr k < K^IHIJ^)^ xf&ftjgB l 

[ o o s o ] mm iz x i at . 2 ?mK 2 5 &x 9 
it , m t »j£&>$ifi £ # & ma . 1*1* 2 <r>m i jggpM tc & 

[ 0 0 8 1 ] irti . J^^HJKM&MfflMBffl 1 «CSL 
[0 0 82] SOtfBSIWs 

*f«li»^t^!SW 8 k RR£|g/ra^$ttKHI*?&R 
Wrtf X-fe y^t^m^rfi > <- 2 Uov rc gfcHJH- S 

, a2o ( a ) tc-^-r < . -*mom^r 2 

4»l*nP3t5Wf2 Oh J: 0*9. PS*^)flE» 2 2 k 2 3 
ktf>BIH8D«: 1 TiinrCftS, 02 0 ( b ) {Z^k-td't 
<. f«J«3WJS?L3 6t*|fc&2mm0>PMrC. J&V3 6 
^)+'t»*K-HBtt Ht *> I , ± fc . WBf 2 0 £7)lfc7L 2 6 
(A, HH1. 5iinntf>FWT. KgU*r4"l>k L TIS4 
m m?)P]MLhfc:&'CC 5 flUSk H T ft & ... 
[ 0 0 S3] i/c. 02 0 ( a ) tZ-^Z't < . 2 

, - ^atttoofftc «t o i*ra? ^ t vhs 2 0 1 immuiKas 
ffla^isia52 1 s t mmm£ssu$2 1 7 1 (c**ij$^, fo 

zcMimwmw 1 fc F»ti « , 

[ 0 0 8 4 ] ^mx-ummnu 21 0 * ^1-^ 2 0 ciaw 

h 1 1 "CWL 2 5 j&» ^JSAt* iife«aBg^^* s ftTL 2 6 



# l , mil 3 5 3 f*i*ca 9 . -eott . jtii 3 0 
zotzU), 1*1^3 rttcaiA-t&ti[«i*<rx»ft3&«iiiHin t 

1 0 0 8 5] £ fc . 3 <?:»ifc?L 36k 2 0 f )J&?L 

2 6 tit. 112 0 ( b ) l25s<*iLZ,z\*t < . WUfrkiL 
Tfi4- 0 -&*>*V »J; -5 C-f ^ L -CRirCibi , J: -?T , 

[ o o s 6 ] rnmmm 1 o 

WitfX-fe > ■V-eMTti' <— 2 Hot >Ttt4H^-rS 

*W«5rtflMH 2 llC7n-r rk< . KiBffiPI^tt 
■C* 5 , -c- WflWi*iW»!Bffil 8 k HfltC A «> . rt« 3 * 
; ^) <fc i =5rJf^k -T S d k "C* , KMP 3 tf>rt«s8bW: 9 
'h$ < * 9 , ■MetfM^I'MtSrWttr k *< . =t 

9 at tjB&tbwi fen -§> . 'c^mummmmm 1 k rhk 

[0087] Mfi©@.f«J 1 1 

*mum 1 4 flMc^>/M -t > $■ ^x . m 
26, 3 t»«g mm) t, iBmoeMt. stuntta 
mmz^v>xmmitz&mz'-jv>xmm-?& ... wesis 

Wp«l{iSISfe^SiP<J3 k H«f. 1 1 0 0 r p m<7)B§<7:) 
•b>iria*aijft« (I&¥J1«3FFB. Frequency Feed B 
ack) *mi£l . ®2 2iZMmitz, 
[0088] 02 2 J: 9. fMl 2 0. 3 6 f>&tZfrfrJh 

, tsm D<?mi> s 1 1« m arMx. h t iswetifKic L , 

»Mk^-&^. K?L9>SUiB3^tt SKffiock 

[0089111 4(c*»*»^flliS;^x-t>~f tiS^T 
it. 9 . JlfcTL 2 6 . 3 6 <7>S(i 0 . 5 - 5 m m k 

tiik J'/** L t »C k , 0. 5mm*itli 

. 5 m m i 0* . 2 6. 3 6 J: 9 . 

»^*w«fcicOTi[saf^ izmuzmmi x it ? t 
v ■> -) u a , si 1 4 izfrfr%>fix-t> ■v-izto^ 

X . &TL 2 6. 3 6 tf»fS»43E ttf t L < t± 1 - 4 m in k 
^».Ik;Wff£U>„ 

[ 0 0 9 0 ] 

[*2] 
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(3t2) 



fflRD (mm) 


(Hz) 


I mm 


2mm 


3mm 


4 mm 


O.i 




0.712 






0.3 


0.891 


0.712 


0.738 


0.761 


0.5 ! 


0.688 


0.713 


0.736 


0.751 


0.75 




0.712 


0.728 


0.742 


1 


0.673 


0.882 


0.686 


0.702 


1-7 ! 


0.659 


0.875 


0.68 


0.789 



imi) mmmmm 1 tc&ft* , nx*. ywm^xx 
mm. 

[ 0 3 1 mmmrn 1 ufctt & , *-r ^ ' 
mm, 

[04 ] HJfcff»l 1 (cfett* , #.x-fc ^^Hvffla 
SrijrriWUH. 

[05] ^SfeffiWJ 2 (cti »t & . Wtt)> 
8BI. 

[ h 6 ] xteBau* 2 (cfctt & , > (-orttfaft 

Mil,, 

[07] IBI0BlftM2£ttIt&, «?UB#*>JHH£5f?- 

[ d s ] jKMHBnn 3 celt & , -t v-m-aj^jg^is t m 

[09] 3 IZ fc If & , R— L ( 'J y 'J - 
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